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SPECIFICATION 

Apparatus for dyeittg specimens automati- 
cally preparatory to microscopic examina- 
5 tion 

BACKGROUND OF THE INVENTION 
This Invention relates to an apparatus for dye- 
ing automatically specimens such as pieces of 

10 tissue or cell attached to a piece of slide 
glass preparatory to microscopic examination. 

In a hospital or laboratory, specimens taken 
out of an affected part of a patient are often 
examined by a microscope to find a cause of 

1 5 his disease. In order to facilitate microscopic 
examination, the specimens attached to a 
piece of slide glass are usually dyed. There 
have appeared a variety of apparatuses for 
carrying out automatically a dyeing operation. 

20 In these conventional apparatuses, a plurality 
of vessels each containing a kind of reagent 
are placed on a table and each slide glass 
with a specimen is immersed in each vessel In 
' a prescribed order. 

25 As dyeing methods,. HE method, MASSON 
method, etc. are well known. A suitable dye- 
ing method must be selected depending on 
kind of specimens or cells to be investigated. 
However, each conventional apparatus can 

30 carry out only one specific dyeing method and 
cannot carry out a plurality of dyeing methods 
by itself because different reagents and struc- 
tures are required depending on kind of dyeing 
methods. Accordingly, in order to dye many 

35 kinds of specimens, a plurality of dyeing appa- 
ratuses must be prepared thereby to require 
much cost and a wide space. 

SUMMARY OF THE INVENTION 

40 It is an object of this Invention to provide 
an apparatus for dyeing specimens automati- 
cally In preparation for microscopic investiga- 
tion which can carry out efficiently a plurality 
of dyeing methods at the same time. 

45 According to this invention, there is pro- 
vided an apparatus for dyeing specimens auto- 
matically preparatory to microscopic examina- 
tion, which comprises: a casing; a plurality of 
vessels containing various reagents and ar- 

50 ranged regularly in the casing; a specimen 
cage transporting mechanism for transporting 
each cage accommodating at least one slide 
glass with a specimen from one vessel to 
other vessels, said mechanism having a sup- 

55 port head for holding each cage and releasing 
it in each vessel, the support head being 
moved in the longitudinal, lateral and vertical 
directions of the casing; and a controller for 
controlling the movement of the specimen 

60 cage transporting mechanism. 

The nature, utility, and further features of 
this invention will be more clearly apparent 
from the following detailed description with re- 
spect to preferred embodiments of the inven- 

65 tion when read in conjunction with the accom- 



panying drawings briefly described below. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 
70 FIG. 1 Is a perspective view of an automatic 
dyeing apparatus according to this invention; 
FIG. 2 is a side view of the apparatus; 
FIG. 3 Is a perspective view of vessels 
placed on trays; 
75 FIG. 4 is a view showing disposition of ves- 
sels; 

FIG. 5 is a perspective view of assembled 
vessels; 

FIG. 6 is a diagrammatic view of a specimen 
80 cage transporting mechanism; 

FIG. 7 is a vertically sectional view of a 
second slide body; 

FIG. 8 is a vertically sectional view of a 
support head; 
85 FIG. 9 Is a perspective view of a cage; 

FIG. 10 is a plan view of a holding plate; 

FIG. 11 is a plan view showing a state 
wherein two holding plates hold a suspending 
bar; 

90 FIG. 12 is a diagrammatic view of another 
finger driving mechanism; 

FIG. 13 Is a perspective view of a vessel 
With a screw as a shaking mechanism; 
FIG. 14 Is a flow chart showing a dyeing 
95 operation; and 

FIG, 15 is a block diagram of a controller. 

DETAILED DESCRIPTION OF THE INVENTION 
Referring to FIGS. 1 and 2, an automatic 

100 dyeing apparatus M for dyeing specimens 
such as tissue or cell has a casing 1, in the 
upper portion of which a horizontal main table 
2 is provided for disposing regularly many 
vessels v, v, . . . v thereon, each containing a 

105 kind of liquid such as reagent and water for 
dyeing specimens. Each vessel v has an open 
top face through which a specimen cage 3 for 
supporting many pieces of slide glass with 
specimens is immersed into the reagent or 

1 10 water of each vessel v. On the upper face of 
the casing 1 is provided a pecimen cage tran- 
sporting mechanism T for transporting speci- 
men cages into the respective vessels v. The 
mechanism T has a first slide body 4 extend- 

115 ing laterally over the vessels v arranged on 
the main table 2 and the first slide body 4 is 
moved in the longitudinal direction {X direc- 
tion) of the casing 1 while its opposite ends 
slide on respective guide rails 5, 5. Further, 

120 the first slide body 4 has a second slide body 
6 extending vertically which is moved along 
the first slide body 4 in the lateral direction (Y 
direction) of the casing 1 . The second slide 
body 6 has a support head 7 for supporting a 

125 specimen cage and the support head 7 is 
moved vertically along the second slide body 
6 in the vertical direction (Z direction). The 
two slide bodies 4, 6 have two slits 4a, 6a 
formed on one side wall of their respective 

130 casings and one end of the first slide body 4 
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is moved along a slit 8a provided in an upper 
casing 8 which is formed on the back side of 
the upper portion of the casing 1 . The casing 

1 accommodates a plurality of reagent tanks 
5 9a> 9b, . , . 9e at its bottom. 

On the horizontaf main table 2 are arranged 
a great many vessels v so as to form three 
lines l„ I2, I3. On the front side of the main 
table 2 is provided an upper table 2a which is 

10 located in a position upper than that of each 
vessel V on the table 2 and which supports a 
line of vessels v accommodating xylene as a 
reagent. The vessels v form one line \^ on the 
upper table 2a and the space between the 

1 5 upper table 2a and the main table 2 is closed 
by a cover 10 with a handle 12, which is 
swingable about a hinge 11. Each vessel v for 
a dyeing reagent on the main table 2 is placed 
on each tray 13 as shown in FIG. 3. That is, 

20 three vessels v are set on one tray 13 adja- 
cent to each other in its longitudinal direction. 
Each tray 13 has a handle portion 13a at' its 
^ front end and an operator sets each vessel v 
* on the main table 2 and takes them out there- 

25 from by sliding each tray 13 on the main table 

2 through the space between the two tables 
2, 2a in a state wherein the cover 1 0 is 
opened. 

The disposition of the above vessels v will 

30 now be explained with reference to FIG. 4. 
On the left side of the main table 2 are 
placed a plurality of vessels directfy without 
trays and the vessels are divided into several 
groups Gi, G2, Gg. The groups G^, Gj 

35 comprise three vessels v,, Vj. V3 for xylene, 
respectively, the groups G3, G4, comprise three 
vessels v„ Vj, V3 for alcohol, the group Gg 
comprises six vessels for water, the group G^ 
comprises two vessels for distilled water, the 

40 group G7 comprises two supplementary ves- 
sels and the gorup Gq comprises many preli- 
minary vessels in the line I3. The great many 
vessels placed on the trays 13 and located on 
the right side of the above groups G„ Gj, 

45 Gg form a group G9 for accommodating vari- 
ous reagents for dyeing specimens in the cage 
3. 

The groups G,, G2, . . G4 have special ves- 
sels as shown in FIG. 5^ respectively. That is, 

50 the group G, comprises an assembled con- 
tainer 20 in the shape of a letter L as viewed 
in a plan view and the group Gj comprises 
also an assembled container 21 having a 
shape complementary to the container 20. 

55 The groups G^, Gj have three vessels v„ Vj, 
V3 partitiohed: by two partition walls w„ w^,. 
respectively. In both groups G„ Gj, the ves- 
sels V3, V3 have two inlets 23, 24, respec- 
tively, through which xylene in a tank 9a is 

60 supplied into the respective vessels V3, V3 via 
a pump 25, two valves 26, 26 and two 
nozzles 27, 27 for adjusting flow rate of xy- 
lene. The vessels v^ Vi have two outlets 28, 
28 for discharging used xylene and xylene 

65 supplied into the vessels Vg, V3 flows over the 



partition wall W2, w^ into the adjacent vessels 
Vj, V2 and then flows over the partition wall 
Wi, w, into the vesels V3, V3 with the outlets 
28, 28. Accordingly, xylene in the vessels V3, 

70 V3 is always remained clean. 

The groups G3, G4 have the same structure 
as that of the groups G„ Gj. in both groups 
G3, G4, the vessels V3, V3 have two inlets 29, 
29 through which alcohol in a tank 9b is sup- 

75 piled thereinto through a pump 3 1 , two valves 

31, 31 and two flow rate adjusting nozzles 

32, 32, respectively. Each vessel v, has an 
outlet 33. 

Each vessel of the group Gg has an inlet 34 
80 and an outlet 35 and water in a water source 
36 is supplied into each vessel through a 
valve 37 and a flow rate adjusting nozzle 38. 
Further, each vessel of the groups Gg, G7 has 
also an inlet 39 and an outlet 40 and respec- 
85 tive liquids In three tanks 9c, 9d, 9e are sup- 
plied into the respective vessels through three 
pumps 41, 42, 43, four valves 44, 44, 45, 
46 and four flow rate adjusting nozzles 47, 
47, 48, 49. 

90 Approximately half of vessels in the line I4 
on the upper table 2a form a group Gio vvhile 
the remaining vessels in the line I4 form a 
group G„. Each vessel of the groups do, G^ 
contains xylene. The gourp G^o is for accom- 
95 modating each cage having some pieces of 
slide gtass with specimens which have not 
been dyed yet while the group G„ is for ac- 
commodating each cage having specimens 
which have already been dyed. 

100 The construction of the specimen cage tran- 
sporting mechanism T will now be explained 
with reference to FIGS. 6 to 9. 

In FIGS. 6 and 7, a slide bar 50 is extended 
laterally (Y direction) in the first slide body 4 

105 of the mechanism T and has two stands 51, 
52 at its opposite ends. The two stands 51, 
52 have two rollers 53, 54 rolling on the 
guide rails 5, 5, respectively. The stand 51 is 
connected to a wire 55 which runs recipro- 

110 cally between a driving pulley 56 and a driven 
pulley 57 and the driving pulley 56 is driven 
by a pulse motor 58. On the stand 51 is 
supported a pulse motor 59 with a driving 
pulley 60 for driving a wire 6 1 running reci- 

1 15 procally between the driving pulley 60 and a 
driven pulley 62 provided on the opposite 
stand 52. To the wire 61 is connected a slide 
member 63 which slides on the slide bar 50. 
The slide member 63 has a vertical support 

120 column 64 on the top end of which a pulse 
motor 65 is supported. The pulse motor 65 
has a driving pulley 66 for driving a wire 67 
which runs reciprocally between the driving 
pulley 66 and a driven pulley 68 provided ro- 

125 tatably on the slide bar 50. Over the slide bar 
50 Is extended a guide bar 69, parallel to the 
slide bar 50, against which two guide rollers 
70, 70 abut on the opposite sides of the 
guide bar 69. The guide rollers 70, 70 are 

130 supported on the tops of the rods 71, 71 
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which are fixed to the slide member 63. The 
wire 67 holds a support plate 72 for support- 
ing the support head 7 and the support plate 
72 has an engaging portion 72a for engaging 

5 the support plate 72 with the support column 
64 which also functions as a guide column. 

The head 7 has a frame 73 on which a 
solenoid 74 is placed and the frame 73 has 
two skirt portions 73a, 73a extending verti- 

10 cally at a predetermined space in the X direc- 
tion. The skirt portions 73a, 73a support 
swingably two fingers 75, 76 having an L- 
shape and cooperating with each other to hold 
a specimen cage 3 as shown in FIG. 9. The 

1 5 solenoid 74 has an axis 74a, the lower end of 
which is connected to two ears 75a, 76a of 
the fingers 75, 76 by a pin 77. The two 
fingers 75> 76 are swingably supported by 
two pins 78, 79 at their bending portions, 

20 respectively. Further, the two fingers 75, 76 
are urged toward each other by a coil spring 
80 and the inward movement of the two fin- 
gers 75, 76 is restricted by a limit plate 81. 
' The two fingers 75, 76 have two holding 

25 plates 82, 83, respectively, which has a shape 
as shown in FIG. 10. The holding plates 82, 
83 have two triangular recesses 82a, 83a 
(FIG. 11), respectively, opposite to each other. 
The shape of each recess corresponds to that 

30 of a suspending bar 90 of the specimen cage 
3 and the suspending bar 90 has two hanging 
bars 90a, 90b extending horizontally and 
laterally from te opposite side walls of the 
suspending bar 90. The suspending bar 90 

35 has a diamond shape as seen vertically. The 
two holding plates 82, 83 are moved toward 
each other by the spring 80 to hold the sus- 
pending bar 90 therebetween in a state 
wherein the two hanging bars 90a, 90b are 

40 hung on the respective holding plates 82, 83 
as shown in FIG. 1 1 when the solenoid 74 is 
de-energized. Contrary to this, when the sole- 
noid 74 is energized, the axis 74a thereof is 
moved downward to swing the two fingers 

45 75, 76 about the two pins 78, 79 and the 
two fingers 75, 76 are then opened to release 
the suspending bar 90. 

A mechanism for holding a cage 3 is not 
limited to that of FIGS. 7 and 8. Instead of 

50 that, a cage holding mechanism 100 as 
shown in FIG. 12 may be used. That is, two 
fingers 101, 102 are connected to one end of 
an L-shape lever 103 which is pivoted about a 
pin 104 and the other end of the L-shape 

55 lever 13 is held by a wire 105 running be- 
tween two pulleys 106, 107 driven by a pulse 
motor 108. According to this mechanism, the 
swing motion of the two fingers 101, 102 
can be carried out smoothly or slowly. 
60 The specimen cage 3 has a shape shown in 
Fig. 9 and a head portion 1 10 in the shape of 
rectangle. The head portion 110 has two side 
walls 110a, 110a with a plurality of grooves 
at their inner surfaces, in which each piece of 
65 slide glass 1 1 1 with a specimen 1 1 2 is held 



vertically. The cage 3 has also two end plates 
113, 114 extending vertically which support 
two bottom plates 115, 115 at their respec- 
tive tail ends for holding each slide glass 111. 
70 On the head portion of the end plates 113, 
114 is supported a hanging wire 116, the 
center portion of which Is fixed to the lower 
end of the suspending bar 90. 
On one side of the front face of the appara- 
75 tus is provided a control box 120 having a 
control panel 120a for controlling the move- 
ment of the specimen cage transporting 
mechanism T and Inputting a process program 
into a controller. The controller has a CPU 
80 120, BVS 121, ROM 122 and RAM 123 and 
the three motors 58, 59, 65 are driven 
through three corresponding motor driving cir- 
cuit 124, 125, 126 which are connected to 
the BVS 121, respectively. Further, the sole- 
85 noid 74 is driven through a solenoid driving 
circuit 127. In FIG. 2, the main table 2 and an 
upper table 2a have a plurality of proximity 
switches s,, s„ ... Si, S2, S2, ... Sa for sens- 
ing the existence of the trays 13 and each 
90 vessel v of the line I4. The proximity switches 
s,, S2 are provided on the back sides of the 
main and upper tables 2, 2a opposite to each 
tray 13 and each vessel of the line U, respec- 
tively. The proximity switches s„ S2 are con- 
95 nected to lamps d,, da on the front face of 
the casing 1, respectively. 

The operation of this apparatus is carried 
out in the following manner. 
Firt, five processes common to various dye- 
100 ing methods will now be explained. That is, 
each dyeing method has paraffin removal pro- 
cess, first washing process, dyeing process, 
second washing process and dehydration and 
alcohol removal process. The paraffin removal 
105 process is for removing paraffin from a slice 
of specimen embedded in paraffin and at- 
tached to a piece of slide glass. In this para- 
ffin removal process, xylene is used for re- 
moving paraffin and alcohol is used in prepara- 
110 tion for the next washing process. The wash- 
ing process is for removing xylene and alcohol 
attached to the specimen in the paraffin re- 
moval process therefrom and requires normal 
water and distilled water. The dyeing process 
115 is for dyeing the specimen attached to the 
slide glass by immersing it into a dyeing reag- 
ent corresponding to a kind of dyeing method 
to be carried out. 
In this process, in case that a plurality of 
120 dyeing reagents are used, a washing process 
must be carried out between the immersions 
of a dyeing reagent and a next dyeing reag- 
ent. After the specimen is dyed in the dyeing 
reagent, the specimen is washed by the nor- 
125 mal water and/or the distilled water. The 

dehydration and alcohol removal process is for • 
removing water and alcohol attached to the 
specimen during the former processes in order 
to facilitate adhesion of oily adherent onto the 
130 slide glass and a cover glass with which the 
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speciment on the slide glass is covered. This 
process requires alcohol and xylene. 

In all dyeing methods, process liquids such 
as xylene, alcohol and normal and distilled 
5 waters are normally used and one or more 
dyeing reagents used for a certain dyeing 
method are different from those of other dye- 
ing methods. Accordingly, the groups to Ge 
in FIG. 4 are commonly used for various dye- 
10 ing methods and the vessels of the group Gg 
contain various dyeing reagents for carrying 
out different dyeing methods at the same 
tinrie, respectively. 
Before start of a dyeing operation, each tray 
15 13 is taken out from the upper face of the 
casing 1 to fill the vessels with necessary dy- 
eing reagents and each tray 13 with three 
vessels thereon is set thereinto. In addition, 
xylene is supplied into each vessel of the line 

20 I4 on the upper table 2a (step S, in FIG. 14). 
If each tray 13 and the vessels of line I4 are 
set at predetermined positions, the corre- 
^ spending display lamps d^ dj emit light. Then, 
* a dyeing program is input into a computer of 

25 the control box 1 20. That is, the address of 
each vessel (setting position) of the group G10 
of the line I4 and the dyeing program corre- 
sponding to a cage 3 of a vessel are input 
thereinto. In case that various dyeing pro- 

30 grams are carried out at the same time, there 
may be a case that some cages 3 must be 
immersed into the same cages at the same 
time. At this time, the dyeing programs are 
made in a manner that some preliminary ves- 

35 seJs are used for making some cages wait in 
the preliminary vessels (step S2). After this, a 
start switch 120b on the control panel 120a 
is pushed (step S3). 
In response to the pushing of the start 

40 switch 120b, the support head 7 is moved 
toward a position over a certain vessel v of 
the group G,o by sliding the first and second 
slide bodies 4, 6 while driving the pulse mo- 
tors 58, 59 in response to the input program 

45 (step S4). After the support head 7 reaches a 
position over the vessel v, the support head 7 
is lowered by driving the pulse motor 65 in a 
state wherein the sofenoid 74 is energized un- 
til the suspending bar 90 passes through the 

50 space between the two opposite holding 
piates 82, 83 of the fingers 75, 76 into the 
interior space of the two fingers 75, 76. 
Then, the solenoid 74 is de-energized to close 
the two fingers 75, 76 whereby the holding 

55 plates 82, 83 hold the suspending bar 90 
therebetween (step Sg). Thereafter, the sup- 
port head 7 is raised and moved to a position 
over the first vessel v, of the group G, (steps 
Se* S7). Then, the support head 7 is lowered 

60 into the vessel v, (step Sg) for paraffin re- 
moval from specimens. At this time, the cage 
3 supported by the support head 7 is shaked 
in xylene a few times while rotating the pulse 
motor 65 reversely whereby the specimen at- 

65 tached to the slide glass can contact xylene in 



a good condition (step Sg). After the shaking 
operation (reciprocal movement) of the cage 
3, the cage 3 is released in the first vessel v^ 
(step S10). After this step S10, the support 

70 head 7 waits for the completion of immersion 
of the cage at a position over the vessel v, 
(step S^i), In all cases, after the completion of 
immersion of each cage 3 in the first vessel 
Vi of the group G,, the cage 3 is held by the 

75 support head 7 again to shake it and is 
moved into the second vessel v^ (steps S,,, 
S,2, Sia). The cage 3 is shaked also in the 
second vessel Vj when it is put thereinto and 
moved into the third vessel Vg therefrom. 

80^ After the support head 7 releases the cage 3 
into the second vessel Vj, the support head 7 
is moved to a position over a next vessel of 
the group Gio to hold a next cage 3 therein 
and support it into the first vessel v, (step 

85 S^). Anyway, the cage 3 is transported into 
the third vessel V3 containing the clearest xy- 
lene from the second vessel Vj adjacent to the 
vessel V3 while such a shaking operation is 
carried out (step 5,4). Then the support head 

90 7 transports the next cage 3 into the second 
vessel vj from the first vessel v^ (step S^). 
After the cage 3 is immersed in the vessel V3 
for some time, the cage 3 is moved to the 
first vessel v, of the group G3 to immerse it 

95 into alcohol and then moved to the vessels Vj 
and va of the same group G3 (step S,s). After 
this, the cage 3 is moved to a vessel of the 
group 65 and to a vessel of the group Gg for 
washing it (step S,b)- These steps are carried 
100 out before a dyeing step. Then, the cage 3 is 
moved into a predetermined vessel v contain- 
ing a dyeing reagent corresponding to a dye- 
ing method to be selected (5,7). 
During the immersion of a cage in each ves- 
105 sel, the support head 7 holds other cages to 
transport them into other vessels (steps S^4, 
S^s). Each cage 3 is shaked when it is put into 
each vessel and it is removed from one vessel 
to another vessel. 
1 10 After the specimen is dyed, the cage 3 is 
moved to the first vessel v, containing alcohol 
of the group G4 for dehydration and then 
moved to the vessels Vj and V3 of the same 
group G4 (step S,b). Thereafter, the cage 3 is 
1 15 moved to the first vessel v, containing xylene 
of the group G2 for alcohol removal from the 
specimen (step S^g). Finally, the cage 3 is 
moved into a vessel v containing xylene of the 
group G„. (step S20). Between the steps 8,7, 
120 S,e; StB, Sis; and §,9, Sj©* various operations 
are carried out by the support head 7 (steps 
Sx6' S;,7, S,b). All cages are treated in this 
manner. 

Furthermore, as the reagents of the groups 
125 Gi to G4 are used many times during, dyeing 
operation, they are degraded In a short time. 
Accordingly, those reagents must be often ex- 
changed for new ones. To facilitate this oper- 
ation, the time for exchanging of those reag- 
130 ents may be programmed and the limit of the 
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number of times may be predetermined. Fur- 
ther, a sensor for sensing degradation of a 
reagent may be provided. 

During a dyeing operation, it is important to 
5 shake each cage in each vessel. Instead of 
shaking each cage, a screw 120 may be pro- 
vided at a bottom of a vessel v for generating 
a liquid flow as shown in FIG. 13. 

According to this invention, as when one 
10 cage is immersed in a vessel, the support 
head 7 can transport the other cage to 
another vessel, various dyeing operations can 
be carried out with respect to a plurality of 
cages. 

15 

CLAIMS 

1, An apparatus for dyeing specimens auto- 
matically preparatory to microscopic examina- 
tion, which comprises a casing, and a plurality 

20 of vessels containing various reagents and ar- 
ranged regularly in the casing, each cage with 
at least one piece of slide glass with a speci- 
^ men being immersed into each vessel in a 
' predetermined order, characterized in* that a 

25 specimen cage transporting mechanism (T) 
transports each cage (3) from one vessel to 
other vessels, said mechanism (T) having a 
support head (7) for holding each cage (3) and 
releasing it in each vessel, the support head 

30 (7) being moved in the longitudinal, lateral and 
vertical directions of the casing (1) and that a 
controller controls the movement of the speci- 
men cage transporting mechanism (T) accord- 
ing to a dyeing program. 

35 2. An apparatus according to claim 1, 

wherein the vessels (v) are arranged in such a 
manner that some of them are located at a 
position upper than that of the remaining ves- 
sels so as to make a line (I4) longitudinally on 

40 the front side of the casing (1) to immerse 
each cage (3) thereinto before and after a dy- 
eing step. 

3. An apparatus according to claim T, 
wherein the vessels (v) are divided Into sev- 

45 eral groups (G, to G,,), some groups (G, to 
Gil) of which have liquid supply mechanisms 
(25, 26, 27, 30, 31, etc.) for supplying each 
liquid thereinto from each tank {9a to 9e) ac- 
commodated in the casing. 

50 4. An apparatus according to claim 1, 
wherein some of the vessels, containing dye- 
ing reagents, are placed on trays {13) slidably 
accommodated in the casing {1). 

5. An apparatus according to claim 1, 
55 wherein the vessels are arranged on two 

tables (2, 2a) with a plurality of proximity 
switches {s,, Sj) for sensing the existence of 
the vessels or the trays and a front face of 
the casing has a plurality of display tamps {d^, 
60 da) connected to the proximity switches (s,, 
S2), respectively. 

6. An apparatus according to claim 1, 
wherein the controller (120) has a function to 
move the support head (7) vertically recipro- 

65 cally to shake each cage (3) in each vessel 



(V). 

7, An apparatus for dyeing specimens auto- 
matically substantially as hereinbefore de- 
scribed with reference to the accompanying 
70 drawings. 

CLAIMS 

Amendments to the claims have been filed, 
and have the following effect: 
75 Claims 1-7 above have been deleted or tex- 
tually amended. 

New or textually amended claims have been 
filed as follows: 

1. An apparatus for dyeing specimens auto- 
80 matically preparatory to microscopic examina- 
tion, comprising: 

(a) a casing (1) having an open front side; 

(b) a main table (2) provided in said casing; 

(c) a plurality of vesels (v) containing various 
85 reagents and arranged regularly on the main 

table (2) longitudinally and laterally thereof; 

(d) specimen cages (3) each having means 
for removably accommodating at least one 
piece of slide glass (111) with a specimen 

90 (112) thereon, and 

(e) means (T) operable for transporting said 
specimen cages (3) over said vessels longitu- 
dinally and laterally of said main table from 
one vessel to another; 

95 characterised in that said apparatus further 
comprises: 

(f) an upper table (2a) provided in said cas- 
ing (1) and disposed above a front part of the 
main table (2) at a position toward the front 

100 side of the casing (1) thereby to provide an 
open front space between the two tables, 
through which space the vessels on the main 
table can be taken out of the casing; 

(g) a plurality of other vessels arranged on 
105 the upper table (2a) longitudinally thereof; 

(h) each of said specimen cages (3) having 
hanging means (116, 90, 90a, 90b) provided 
on the top thereof; 

(i) said transporting means (T) being also 

1 10 operable to transport said specimen cages (3) 
over the vessels on said upper table (2a) from 
one vessel to another, said transporting 
means having a support head (7) with finger 
means (75, 76; 82, 83) automatically operable 

115 to be engaged with or disengaged from said 
hanging means of each of the specimen 
cages, said transporting means also having 
means (65, 66, 67, 72) for moving said sup- 
port head (7) vertically to cause each speci- 

120 men cage held thereby to move into and out 
of one of the vessels; and 

(g) a controller (120) for controlling said 
transporting means (T) to cause the same to 
move longitudinally, laterally and vertically and 

125 to cause said finger means to open and close 
for engagement with and disengagement from 
said hanging means, said controller controlling 
the transporting means according to a dyeing 
program in such a manner that the specimen 

130 cages are lowered into and raised out of the 



various reagents from one vessel to another 
and that one of the specinnen cages is disen- 
gaged from said finger means, after being 
lowered into some of the reagents, and left 
5 therein while the support head (7) is transport- 
ing other specimen cages from vessel to ves- 
sel, the one specimen cage left being there- 
after raised out of said some reagent by the 
support head which has returned to the vessel 
10 containing the same reagent. 

2. The apparatus according to claim 1, 
wherein the vessels on the main table are div- 
ided into groups (G,, Gj, . , Gg), some 
groups of which have liquid supply means for 

1 5 supplying a liquid thereinto from tank (9a^ . . . 
9e) accommodated In the casing. 

3. The apparatus according to claim 2, fur- 
ther comprising trays (13) each put slidably on 
the main table and receiving thereon each one 

20 of said groups of the vessels. 

4. The apparatus according to' claim 1, fur- 
ther comprising a plurality of proximity swit- 
ches (S,, Sa) provided under the main and up^ 
per tables for sensing the existence of the 

25 vessels and trays, and display lamps (d„ dz) 
provided on the front of the casing and con- 
nected to the proximity switches, respectively. 

5. The apparatus according to claim 1 , fur- 
ther comprising a cover (10) provided on the 

30 front of the casing to openably close said 
open front space. 

6. The apparatus according to claim 1 , 

. wherein said finger means (75, 76) are urged 
by a spring means (80) in a direction to disen- . 
35 gage, said hanging means, and said support 
head (7) has a drive means (74) for moving 
the finger means in a direction to engage said 
hanging means against the force of the spring 
means. 

40 7. The apparatus according to claim 1, fur- 
ther comprising means for shaking the speci- 
men cage in up-and-down movement in the 
reagent of the vessel, said means for shaking 
being formed by said means (65, 66, 67, 72) 

45 for moving said support head vertically. 

8. An apparatus for dyeing specimens auto- 
matically substantially as hereinbefore de- 
scribed with reference to the accompanying 
drawings. 
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